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Introduction 
 
The Mediterranean is a temperate sea: extreme reduction of tides, transparent and blue waters, 
relatively high salinity and mean water temperature, evident seasonality with four recognizable 
seasons 
 
The Mediterranean has a small extension (0.82 % of world oceans), but a very high marine 
biodiversity (between the 4 and 18 % of all marine species known) (Bianchi and Morri 2000) 
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
Environmental Gradients 
 
In marine Mediterranean benthic environments, the distribution of fauna is ruled by 
environmental gradients: 
- action-wave related factors; 
- water temperature and light intensity (decreasing with depth). 
 
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
Main benthic zonation of the Mediterranean Sea (Modified from Pérès 1982) 
Environmental changes are generally sharper along the vertical axis than along the horizontal 
plane. 
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
 
 
Along these vertical gradients the plant-animal relationship changes with light. 
 
Diversity is enhanced by the structural role of the organisms themselves, as plants and algae in 
the photic zone, and the sessile animals in the aphotic zone.  
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
Spatial Trends and Variability 
Zoobenthic assemblages and communities on hard substrata 
 
Supralittoral 
The supralittoral zone is never, or only very rarely, immersed. Immersions occur mainly during 
heavy storms. The upper part of this zone is only wetted very few times a year.  
 
The living community of this zone is homogeneous on a wide scale and has a very simple 
composition. The severe environmental conditions have selected a few successful animal 
strategies: here are common the herbivore littorinid gastropods (Melaraphe neritoides), 
cirripeds (Chtamalus depressus) and some detritivore mobile isopods (Ligia italica) (Pérès and 
Picard 1964; Ros et al. 1984). 
 
 
 
 
 
 
 
Melarhaphe neritoides; Gastropoda, 
Neotaenioglossa   
Chthamalus sp.; Crustacea, Maxillopoda Ligia sp.; Crustacea, Malacostraca 
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Spatial Trends and Variability 
Zoobenthic assemblages and communities on hard substrata 
 
Mediolittoral 
The mediolittoral assemblages are adapted to the periodic ebb and flow of the intertidal zone.  
 
The upper part is colonized by the very common molluscs strongly adhered to the rocks Patella 
rustica and decapoda (Pachygrapsus marmoratus) in crevices and sheltered areas.  
 
In the lower part animals can dominate the space (e.g. mussel belts, Mytilus edulis). 
 
 
 
 
 
 
 
 Mytilus edulis; Bivalvia, Mytiloida  Patella sp.; Gastropoda, 
Archaeogastropoda    
Pachygrapsus sp.; Crustacea, Decapoda    
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Spatial Trends and Variability 
Zoobenthic assemblages and communities on hard substrata 
 
Infralittoral 
The infralittoral zone is characterized by an upper limit where species cannot endure emergence 
and by a lower limit marked by the disappearance of photophilic algae and marine 
phanerogams. 
 
On rocky substrata the dominant species of fauna are associated to photophilic algal talus and 
phanerogams plants. 
 
Other encrusting species, sponges (Myxilla rosacea, Hymedesmia spp, Phorbas topsenti) and 
colonial ascidians, compete with the algae for the substrata. 
 
 
 
 
 
 
 
 
 
 
 
Myxilla rosacea; Demospongiae, 
Poecilosclerida,  Myxillidae    
Hymedesmia sp; Demospongiae, 
Poecilosclerida , Hymedesmiidae, 
Hymedesmia  
Phorbas topsenti; Demospongiae, 
Poecilosclerida , Hymedesmiidae, 
Phorbas   
Colonial ascidians; Botrylloides 
nigrum; Ascidiacea  
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
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Zoobenthic assemblages and communities on hard substrata 
 
Infralittoral 
 
There are other groups of species that move from one algal turf to another or adhering to the 
fronds. The most common are amphipods (Dexamine spp, Hyale spp, etc.), but also isopods 
(Cymodoce truncta) together with picnogonids, molluscs, prosobranchs and opistobranchs 
gastropods and free-living polychaetes (e.g. Platinereis dumerilii). The algal fronds have also an 
important epiphytic community of sessile organisms such as hydrozoans with caprellids 
amphipods associated, bryozoans and encrusting tunicates. 
 
 
 
 
 
 
 
 
 
 
 
Amphipods; Crustacea, Malacostraca, 
Amphipoda 
Isopods; Crustacea, Malacostraca, 
Isopoda  
Platinereis dumerilii; 
Polychaeta 
Epiphytic  hydrozoans; Clava 
multicornis; Hydrozoa 
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Zoobenthic assemblages and communities on hard substrata 
 
Infralittoral 
 
A final important group is the vagile fauna with species of different sizes that are highly mobile 
and linked in varying ways to the photophilic algae talus. Most of them are predators and 
include decapods (e.g. Pilummus hirtellus, Alpheus dentipes), molluscs (Octopus vulgaris and 
many gastropods), echinoderms (e.g. Paracentrotus lividus, Echinaster sepositus) and many 
fishes of the families Gobiidae and Bleniidae (Ros et al. 1985). 
 
 
 
 
 
 
 
 
 
 
 
 
Pilummus hirtellus; Crustacea, 
Malacostraca, Decapoda 
Octopus vulgaris; 
Cephalopoda 
Paracentrotus lividus; 
Echinoidea  
Gobies; Gobiidae  Combtooth blennies; 
Bleniidae  
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Spatial Trends and Variability 
Zoobenthic assemblages and communities on hard substrata 
 
Circalittoral 
 
The circalittoral zone extends from the lower level of photophilic algae and sea-grasses to the 
end of the continental shelf. 
 
Fixed and colonial animals (sponges, cnidarians, bryozoans, tunicates) and red calcareous algae 
predominate on hard bottoms. The algae growing on coarse gravelly substrates coalesce the 
calcareous sediments to form a continuous, organogenous substrate on which the coralligenous 
community develops. 
 
The coralligenous community is the most structured and species-rich in the Mediterranean 
benthos. The coralligenous community is the more developed of the circalittoral habitats, being 
a hot spot diversity habitat in the Mediterranean Sea (Laubier 1966; Fredj and Laubier 1985; Gili 
and Ros 1985a; Ballesteros et al. 1993; Ballesteros 2006). 
 
In general, the currents in the circalittoral zone are steady, though occasionally strong, and 
water is constantly cool. 
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Zoobenthic assemblages and communities on hard substrata 
 
Circalittoral 
 
 
 
 
 
Contributors to the three-dimensional structure 
of these bottoms: gorgonians (e.g. Paramuricea 
clavata, Corallium rubrum or Eunicella singularis), 
antipatharians (Antipathella subpinnata) (Bo et 
al. 2008, 2009), stylasterids (Errina aspera) 
(Salvati et al. 2010) and sponges (e.g. Axinella 
polypoides) (Fig. 12.2 a, b, c). 
 
Fig. 12.2   Several examples of rocky bottom communities dominated by sessile organisms in the western Mediterranean: (a) circalittoral community dominated by the 
alcyonarian Alcyonium acaule in the   Medes   Islands   (NW   Mediterranean)   (foto   by   J.M.   Gili); (b) circalittoral community dominated by the black coral Antipathella 
subpinnata at 120 m depth in Son Bou Canyon in Menorca Channel (NW Mediterranean); (c) coralligenous community dominated by the gorgonian Paramuricea clavata at 45 
m depth in the Cap de Creus (NW Mediterranean) (Photo by Aldo Ferrucci); (d) circalittoral community located in the entrance of submarine caves in the NE Mallorca Island 
(NW Mediterranean) at 15 m depth dominated by the bryozoans Smittina cervicornis and Retepora sp. And the sponge Spirastrella cuntatrix (Photo by J.M. Gili); (e) 
community of deep rocky habitats at the end of the continental shelf of the Cap de Creus (NW Mediterranean) at 110  m  depth,  dominated  by  the  sponge  Desmacidon  
fruticosum; (f) community of depth cold-water corals dominated by Madrepora oculata at 200 m depth located at the Cap de Creus submarine canyon (NW Mediterranean) 
(Photographs b, e and f by JAGO-ICM-GEOMAR) 
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[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
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Spatial Trends and Variability 
Zoobenthic assemblages and communities on hard substrata 
 
Circalittoral 
 
Another very peculiar community in the 
Mediterranean circalittoral bottoms are 
the submarines caves. In this dark and 
cool habitats there is a continuously 
impoverishment of the particle 
concentration and the benthic cover from 
the open section to the darker parts of 
the caves (Gili et al. 1986; Martí et al. 
2004) (Fig. 12.3).  
 
Fig. 12.3  Schematic representation of four Mediterranean circalittoral communities distributed from a vertical wall outside a cave to a horizontal one inside the cave. The 
number at the top of each representation is the community biomass in dry weight. The width and direction  of  arrows  roughly  indicate  the  direction  and  intensity 
of water flow. The numbers on the side of each bar indicate the number of species within each group (Figure modified from Gili and 
Coma 1998) 
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[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
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Zoobenthic assemblages and communities on hard substrata 
 
Bathyal 
 
Hard bottom communities in the bathyal domain are 
represented mainly by the cold-water coral 
community (Pérès 1985; Zibrowius and Taviani 2005; 
Bo et al. 2012), between 200 and 1,000 m depth (Fig. 
12.2f). These cold-water corals are only found when 
the slope is steep enough to expose hard substrates as 
vertical cliffs. The dominant species are the reef 
forming corals Lophelia pertusa and Madrepora 
oculata.  
Fig. 12.2   Several examples of rocky bottom communities dominated by sessile organisms in the western Mediterranean: (a) circalittoral community dominated by the 
alcyonarian Alcyonium acaule at 20 m depth in the   Medes   Islands   (NW   Mediterranean)   (foto   by   J.M.   Gili); (b) circalittoral community dominated by the black coral 
Antipathella subpinnata at 120 m depth in Son Bou Canyon in Menorca Channel (NW Mediterranean); (c) coralligenous community dominated by the gorgonian Paramuricea 
clavata at 45 m depth in the Cap de Creus (NW Mediterranean) (Photo by Aldo Ferrucci); (d) circalittoral community located in the entrance of submarine caves in the NE 
Mallorca Island (NW Mediterranean) at 15 m depth dominated by the bryozoans Smittina cervicornis and Retepora sp. And the sponge Spirastrella cuntatrix (Photo by J.M. 
Gili); (e) community of deep rocky habitats at the end of the continental shelf of the Cap de Creus (NW Mediterranean) at 110  m  depth,  dominated  by  the  sponge  
Desmacidon  fruticosum; (f) community of depth cold-water corals dominated by Madrepora oculata at 200 m depth located at the Cap de Creus submarine canyon (NW 
Mediterranean) (Photographs b, e and f by JAGO-ICM-GEOMAR) 
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[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
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Spatial Trends and Variability 
Zoobenthic assemblages and communities on soft-bottoms 
 
Infralittoral 
 
Infralittoral exposed soft-bottoms habitats: these habitats are mostly sandy, with average grain 
sands depending on whether they are located in moderate or highly exposed areas. 
 
Littoral Fine sands community: usually covers bottoms from 5 to 7 m depth being colonized by 
several species of bivalves of the genus Donax, Tellina and Lentidium.  
Donax sp.; Bivalvia, Veneroida , 
Donacidae 
Tellina sp.; Bivalvia, Veneroida , Tellinidae Lentidium sp.; Bivalvia, Myoida, Corbulidae 
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[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
Spatial Trends and Variability 
Zoobenthic assemblages and communities on soft-bottoms 
 
Infralittoral 
 
Littoral Coarse sands community: this community is characterized by high currents, coarse sands 
and fine gravels, and contains a large diversity of bivalve species being Spisula subtruncata the 
most abundant one followed by polychaetes (Ditrupa arietina, Owenia fusiformis, and small 
spionids and paraonids). 
Owenia sp.;  Polychaeta, Sedentaria, 
 Canalipalpata , Oweniidae 
Spionids;  Polychaeta, Sedentaria, 
Canalipalpata , Spionidae 
Spisula subtruncata; Bivalvia, Veneroida, 
Mactridae 
Zoobenthos (I) 
[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
Mediterranean Sea: Its history and present challeges. Springer, Dordrecht, p 213-236] 
Spatial Trends and Variability 
Zoobenthic assemblages and communities on soft-bottoms 
 
Infralittoral 
 
Under  certain  circumstances, the Littoral Fine and Coarse sands communities are densely 
colonized by sea- grasses (mainly Cymodocea nodosa and Posidonia oceanica) increasing spatial 
heterogeneity and therefore microhabitat availability. This process leads to an increase in 
diversity and abundance. 
Cymodocea nodosa; Liliopsida, Alismatales, 
Cymodoceaceae 
Posidonia oceanica; Liliopsida, Najadales, 
Posidoniaceae 
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[Gili J.-P., Sardà R., Madurell T. et al., 2014. Zoobenthos. In: Goffredo S., Dubinsky Z. (eds) The 
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Zoobenthic assemblages and communities on soft-bottoms 
 
Infralittoral 
 
Littoral sandy mud community:  this community is found in the deeper part of the infralittoral. In 
this zone a change in species composition is observed due to low current waters, which relates 
with more fine granulometry in the composition of sediment. Bivalves such as Loripes lacteus 
and Tapes spp. and crustaceans like Pestarella tyrrhena are among the characteristic species. 
Loripes sp.;  Bivalvia , Veneroida ,  Lucinidae Tapes sp.;  Bivalvia , Veneroida , 
Veneridae 
Pestarella tyrrhena; Crustacea, 
Malacostraca, Decapoda 
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Zoobenthic assemblages and communities on soft-bottoms 
 
Infralittoral 
 
Infralittoral  non-exposed  soft-bottom  habitats, are mostly dominated by silty sands and clays. 
 
This type of environments are generally found near river mouths and/or in deltas and coastal 
lagoon environments. 
 
Bivalve species such as Cerastoderma edule and Scrobiculari plana, polychates such as 
Streblospio shrubsolii and Hediste diversicolor and crustaceans such as Cyathura carinata and 
Microdeutopus gryllotalpa are some of the most important species. 
 
 
 
 
 
Cerastoderma edule ;  Bivalvia, 
Veneroida , Cardiidae  
Hediste diversicolor; Polychaeta , 
Errantia  
Cyathura carinata; Crustacea, 
Malacostraca, Isopoda 
Microdeutopus sp.; Crustacea, 
Malacostraca, Amphipoda  
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Zoobenthic assemblages and communities on soft-bottoms 
 
Circalittoral 
 
 
 
 
 
 
 
 
Continental shelf detritic communities: the 
relative fraction of muds in their sediment 
composition determine different 
assemblages, from sandy detritic 
environments to more muddy. The 
presence of epifaunal species such as 
gorgonians, pennatulaceans (Pennatula 
rubra, Pteroides spinosum), alcionaria 
(Alcyonium palmatum), ceriantharia 
(Cerianthus membranaceus), crinoidea 
(Leptometra phalan- gium), ofiuroidea 
(Ophiothrix quinquemaculata), and even 
terebelid polychaetes, determines the 
different facies of the same community 
(Fig. 12.4a, b). 
Fig. 12.4   Characteristic  assemblages  and  zoobenthic  communities on soft-bottoms. 
Continental shelf detritic communities in the Cap the Creus (NW Mediterranean) at 120 m 
depth (a) facies with Leptometra phalangium, (b) facies dominated by gorgonians Eunicella 
sp. and sponges (photographs a and b by NEMO-ICM-Gavin Newman); (c) Maërl bed 
community at 52 m depth from Cabrera Island (NW Mediterranean) (photo by David Diaz); (d) 
communities of bathyal muds, facies with Funiculina quadrangularis in the Menorca channel 
(NW Mediterranean) at 140 m depth (Photo by JAGO-ICM-GEOMAR) 
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Circalittoral 
 
Platform   mud   community   is   the   largest community that can be found occupying most part 
of the circalittoral environment. The composition is mainly silty sand sediments and clay. The 
fauna is characterized by the endofaunal components with a large fraction being small 
polychaete species of genus such as Tharyx, Monticellina, Prionospio and Lumbrineris (Guille 
1965; Desbruyères et al. 1972; Gili et al. 1987). 
 
 
 
 
 
 
 
 
 Tharyx sp.; Polychaeta, Sedentaria, Canalipalpata, Cirratulidae   
Prionospio sp.; Polychaeta, Sedentaria, 
Canalipalpata, Spionidae  
Lumbrineris sp.; Polychaeta, Errantia, 
Eunicida, Lumbrineridae  
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Bathyal and Abyssal 
 
Our knowledge on bathyal and abyssal soft-bottom communities is still scarce. 
 
Some of the characteristic species include the cnidarians Isidella elongata and Funiculina 
quandrangularis, the gastropod Apporhais seressianus and the sponges Thenea muricata and 
Pheronema grayi. Fishes and crustaceans (mainly decapods and peracarids) are particularly 
abundant (Cartes et al. 2004; Sardà et al. 2004; Galil 2004). 
 
 
 
 
 
 
 
 
 
 
Funiculina quandrangularis; Anthozoa, 
Octocorallia, Pennatulacea    
Peracarids; Crustacea, Malacostraca 
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Cold seeps 
 
Cold seep biological communities relying on chemosynthesis and associated to mud volcanoes 
and faults have been relatively recently discovered in the southeastern Mediterranean Sea, 
south of Crete and Turkey and north of Egypt at the Nile Seep-Sea Fan at depths ranging from 
500 to 2,000 m. 
Lamellibrachia sp.; 
Polychaeta , Sedentaria    
Faunal assemblages associated with Mediterranean cold seeps 
are still relatively unknown. Bivalves and tubeworms 
associated with endosymbiotic and chemoautotrophic 
bacteria characterize the structure of the faunal assemblages 
of cold seeps. Described symbiont-bearing species include the 
polychaetes Lamellibrachia anaximandri, Siboglinidae 
monilifera, the bivalves Myrtea amorpha, Lucinoma kazani, 
Idas modiolaeformis, Thyasira striata and Isorropodon 
perplexum (Salas and Woodside 2002; Olu-Le Roy et al. 2004; 
Werne et al. 2004; Duperron et al. 2008; Ritt et al. 2010). 
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